In modern economies, the advancement of well-being of the citizens should be in an inclusive and sustainable way. In this respect, the sustainable welfare targets should exclusively include 3 main pillars; economic growth, social inclusion and environmental protection. These pillars consist of qualitative and non-monetary, as well as monetary and quantitative indicators to monitor. Although sustainable development today is well-appreciated in most governments' agenda, yet it is generally not a trivial task to measure its progress especially due to multidimensional nature of some targets. In this article, sustainable development is measured by using a wide range of indicators within multi-dimensional perspective of Millennium Development Goals (MDGs) 2015. Indicators cover wide spectrum of areas such as poverty reduction, health, education, gender equality and environment. An index creation method is developed for measuring the level and the performance of countries' progress through achieving MDGs. The index score levels and the rankings of countries are compared to similar indexes developed by UN. Finally, countries are classified according to their achievements relative to other countries (which is measured by the index) versus their self-achievement performances (in terms of improvement of the index over years) in a big matrix. Results demonstrate the importance of measuring country performances in both dimensions. Understanding the progress in MDGs can help settle on binding targets for achieving the country specific goals in economic and non-economic areas and on the mechanisms to implement the Sustainable Development Goals (SDGs) of the 2030 which set amid on the success of MDGs.
INTRODUCTION
Governments can have different priorities in different periods, yet raising the welfare and increasing the quality of life of their citizens often remain at the high ranks of these priorities.
To demonstrate credibility, modern governments are expected to relate their development policies to the society with a sustainable system as such the well-being of the citizens should be targeted in an inclusive and sustainable way (Xue et al. 2018 ). This translates as that economic development should not only promise a high level of income but should also demonstrate itself through better education, health, justice, environment and other socioeconomic indicators (Ramos et al. 2018) . In many developed countries economic growth while bringing economic prosperity also created a bunch of new problems in the dimensions related to the former list of indicators (Fox, 2012) . In the heart of the problems lies the (un)equal access of the citizens to the resources due to the uneven distrunution of income across the society (Birdsall 2005) . Therefore, one can argue that economic growth cannot be entitled as success unless it comes with remedies to reduce poverty, to make income distribution fairer and to create jobs.
Sustainable development is defined as meeting the needs of the present generation without compromising the ability of future generations to meet their own needs. Economic growth, social inclusion and environmental protection are three main different pillars of sustainable development (Wichaisri and Sopadang 2018) . Although no dispute arises on the importance of these three dimensions; the progress/achievements of these pillars are not easy to measure in an undisputable way (Banister et al. 2015) . In this paper, sustainable development is measured by using both monetary and non-monetary indicators within multi-dimensional perspective of UN Millennium Development Goals (MDGs) of 2015. We collected data from different sources to create measures for the indicators assembled for the MDGs. MDGs cover 8 goals, 21 targets and 60 indicators related to a wide spectrum of issues such as poverty reduction, health, education, gender equality and environment. In this respect they are widely accepted as the most broadly defined development and poverty indicators at both global and country level (Reddy and Heuty 2006) . The paper further creates measures (indicators) at the target and goal levels constructed from the aforementioned indicators proclaimed by MDGs. Our aim is to use higher order indices\indicators to compare and rank countries using all the available information assembled within the definitions of MDGs. At United Nations Headquarters in New York, world leaders adopted the Millennium Declaration in September 2000. They committed their nations to a new international partnership to reduce extreme poverty with a series of time-bound targets with the final deadline of 2015. Following the meeting, the MDGs came into the world agenda with the following explicit goals: end poverty and hunger, make universal education accessible to everyone, maintain gender equality, improve child and maternal health, combat HIV/AIDS, work through environmental sustainability and global partnership. These goals indisputably are providing worldwide reference and therefore presenting an opportunity for international country progress assessments for decision making in critical matters including but not limited to the borrowers and international funding organizations to assess the country performances (Kurniawan and Managi 2017) . Table 1 summarizes the MDGs in terms of number of targets and indicators they are related to (McGillivray 2008; Haliscelik 2009 ).
[ Table 1 here]
A new multi-dimensional Millennium Development Goals Index is constructed from the convolution of 8 goals using the 44 indicators of the aforementioned 60 (that covers 19 targets of the 21, see Table 1 for details) for 187 countries for the period of 1 . This index is a summary measure that enables us to compare countries within their progress through the sustainable development goals, yet it is much less daunting than doing the same for each of the goals separately which can be intractable. Still the sub-indices for all goals are constructed, in fact their indicator form versions are used for the construction of this main index. Our method and the final index is in the same lines with many major indexes available including Human Development Index (HDI) of United Nations, therefore we compare our results with it for robustness given its widely accepted position in the literature (Bilbao-Ubillos 2015) . New multi-dimensional indices were intended to make a profound transformation of the foundations that builds the sustainable development agenda. The initial focus was unsurprisingly on economic development. Although economic development aspect is essential, it only supports one dimension of country progress and it is meaningful if it contributes to the larger agenda of world economies' transformation to sustainable and inclusive environments (Quental et al. 2011 ).
1 Given the data limitations, we ended up with 44 indicators for which the analysis can be conducted meaningfully. For other indicators either the time series length or cross country compatibility made us decide to exclude the indicator from the analysis.
Our results show that the index score levels and the rankings of countries are comparable to the similar indexes developed by the UN. We classified countries according to their achievements relative to other countries (which is measured by the index) versus their self-achievement performances (in terms of improvement of the index over years for a country) in a big matrix to demonstrate the progress in these two dimensions. Results demonstrate the importance of measuring country performances in both dimensions. Understanding the progress in MDGs can help settle on binding targets for achieving the country specific goals in economic and noneconomic areas and on the mechanisms to implement the Sustainable Development Goals 
MULTIDIMENSIONAL POVERTY INDEXES
Poverty is a global phenomenon. Today we even talk about poverty in developed countries which was almost unimaginable two decades ago when poverty was mainly associated with basic material needs for survival (IFAD 2010 There are different approaches available for measuring poverty, but what common in all these approaches is the methodology that it is measured in several steps. First step generally is the determination of a poverty line in order to differentiate the poor from the non-poor. However, determination of the poverty line itself depends on how we define poverty (Bradshaw, 2001 ).
Therefore, various assumptions bring multiple measures of poverty line and consequently multiple measures of poverty. Therefore, there is no consensus on a single poverty line, but instead a variety of definitions prevail. Upon determination of the poverty line, poverty measure is generally constructed as an index. Earlier approaches for constructing the index mailny focused just on the economic welfare and this sort of calculation still has remained the most widely used methodology. This does not necessarily reflect the superiority of this measure, but the reason for its long dominance is related to the vast availability of economic data for calculating poverty along this dimension (Bartolj et al. 2018) . Most commonly used method to measure economic welfare is through using household consumption expenditure or household income. Those are often calculated from household surveys and they form the base data for measurement of poverty (Haughton and Khandker 2009) Table 2 , and hence has the potential to convey better information about the country development performances.
[ Table 2 here] 2 See Footnote 1.
Multidimensional Poverty Indexes Developed by UNDP
As seen in the Table 2 , poverty is mainly measured based on the income level. However, considering just income or consumption data might not be enough to measure poverty. Some socio-economic indicators, particularly education and health, can be used to better measure poverty beyond income. Therefore, multi-dimensional poverty indexes are based not only on monetary (income, consumption, expenditure) but also non-monetary indicators (Senses, 2003) for this purpose.
While stressing the impact of income on development, the UNDP has created a variety of multidimensional composite indexes since 1990 by taking into consideration the idea that economic growth does not always lead to human development. Many non-monetary indicators such as infant mortality rates, life expectancy at birth, literacy rate, gender equality, the enrollment rate, and access to clean drinking water and public goods, unemployment rate are used to calculate multi-dimensional poverty-development indexes. Then, the development levels and performance of the counties are measured and compared accordingly.
In this regard, Human Development Index (HDI) is the first development index developed by the UNDP in 1990. Following that, Human Poverty Index (HPI) was developed in 1997 with the idea that HDI was not covering enough the poorest part of the society. Then, the Gender Development Index (GDI) was developed by using life expectancy, education and income, also some other indicators used in the HDI. The GDI is separately calculated for men and women and it is designed to measure the gender equality. Later, the Multidimensional Poverty Index (MPI) was developed in 2010 by using 3 dimensions (education, health and living standards) and 10 related indicators to replace the previous GDI. Finally, the Gender Inequality Index (GII) is developed for measurement of gender disparity. GII is a composite measure of the loss of achievement within a country due to gender inequality by using 3 dimensions (reproductive health, empowerment, and labor market participation) and 5 related indicators.
These indexes should not be seen as substitutes for each other, but rather as they have comparative strengths in different aspects of the development so can be seen as complements to each other. UNDP has measured and shared the results of the countries' performances on transforming their economic growth to human development by using these indexes (UNDP All but the Global Gender Gap Index (GGGI), shown in the Table   3 .
[ Table 3 here]
In this paper, while benefiting from the methodologies of indexes mentioned above, the dimensions of sustainable development will be measured by using both the monetary and nonmonetary indicators within a multi-dimensional perspective of MDGs of 2015.
DATA AND METHOD

Data and the Fundamentals of the Method
This section develops our method for creating the MDGs index. Index values are constrained to be between 0 and 1. This is basically a normalization to allow for cross index comparisions as well as comparisons within the same index across countries.
To normalize in terms of the positive or negative meaning of the underlying indicator, i.e. a higher literacy rate is a better, however a higher child mortality is a worse outcome, we constructed the index value higher for the better outcome of the specific indicator. Missing values are always a big problem in studies dealing with multiple year, multiple country datasets, and our study is not an exception. We analyzed our indicators therefore, to decide on the optimal time series length after correcting for the missing data issues. Finally, upon constructing the 1990-2015 dataset for 44 (out of 60) indicators consistently for 187 countries, we constructed 3 World Development Indicators Online, CD-ROM and Book, Millennium Development Goals Online 2014. 4 The data sources and the respective international organizations that are refered for completing the data set to 2015 are provided in Appendix 6. We futher supplied the links to the relevant datasets in the Appendix Table for interested reader.
target level indicators\indices 5 using the weighted average of the indicators that are defined for the corresponding target.
The weighted average chosen as the method to proceed. This needs some explanation. In the literature, generally arithmetic, geometric and weighted averages are used in index calculations.
Depending on the averaging method used, significant differences may occur in the index values.
We started by creating independent indices for each of the 44 indicators that could be included primarily in the calculation of the MDGs General Index. In the next step, by using the average of the relevant indicators, the indexes of the 19 targets; and then the averages of the indexes for the 8 MDGs by taking into account the averages of the targets, and finally, the MDG General Index was formed. The MDG index and success levels were calculated separately with arithmetic, geometric and weighted averages and the results were compared.
In the calculations using arithmetic average, high success in one indicator compensates for the low success level in another indicator. Since the standard deviation value was not taken into account, the index and success levels were found higher than the geometric average results. In In the calculations made by using the weighted average method, the above mentioned disadvantages in arithmetic and geometric mean methods have been tried to be eliminated. In this context, standard devaiation is explicitly taken into consideration and the weights are calculated by taking the inverse of respective standard devaitions of the indicators. This method aims to favor more preceise information (lower standard deviation) in expense of less preceise one (higher standard deviation) 6 .
In Table 1 , we report the aggregate number of indicators for the total targets defined for a particular goal 7 . These target level indicators constructed this way are actually themselves subindexes, and cross country comparison along those targets can be conducted at this stage.
However, though this can be an interesting research exercise, it is not the main focus of this paper and we leave it for possible future research. We further proceed to construct the goal level [ Figure 1 here]
The method we used to construct the MDG index and the subsequent MDG performance index falls in the same line of approaches used by other researchers/institutions previously. The followsaforementioned index by UN for instance follows a similar methodology, yet details such as the weighting scheme applied to the indicators are slightly different. However, our 6 The comparison of the results with arithmetic, geometric and weighted averages would increase the already populated list of tables and figures, yet we believe is not critical in terms of the main contribution of the paper. One can think of it as such the method for creating our multidimentional MDG index depends on the weighting scheme we use for constructing the sub-indexes. This is true for our method, yet it is true for any index calculation methodology. However, results for the other averaging methods can be supplied upon request. 7 We do not report the specific names and number of related indicators of each target for brevity. For more detailed information on the targets and their corresponding indicators, we refer the interested reader to UN, 2012/a, Official list of MDG indicators.
method's main difference and consequently main contribution is that a MDGs index is created by considering the average of 44 indicators, 19 targets and 8 goals applied to 187 countries for the period of 1990 to 2015. In this respect it is up to our knowledge one of the most comprehensive multi-dimensional development indexes in the current literature. We believe this alternative index can trigger further research initiatives such as comparing countries in the sub-index categories, developing combined indexes from sub-indexes of various combinations.
Calculating MDGs Index and Measuring Development Level of the Countries
As stated, the purpose of developing the current index is to compare and rank countries with respect to their multidimensional development goals in a consistent way. The development levels of the 187 countries considered in this paper are therefore, will be evaluated according to the constructed MDG Index. The index is created as such the values are constrained to be between 0 and 1. We The index value is calculated as the ratio of the difference from the minimum to the difference between maximum and minimum for that particular indicator if the higher values of the indicator mean a better outcome. The procedure is changed slight as such the index value is obtained as the ratio of the absolute value of the difference from the maximum to the difference between maximum and minimum for that particular indicator if the higher values of the indicator indicates a worse outcome (such as under-5 mortality rate).
After obtaining the index values, we further rank countries in terms of a discrete scale which labels the development stages of their economies with respect to reaching the sustainable development goals. In this respect, we developed five discrete scales ranging from very low development to very high development (1-very high development, 2-high development, 3-medium development, 4-low development, 5-very low development). The grouping of the countries within each label is determined as follows. As the maximum index value is 1.00, the development level of the country having at least an index value below 0.2 standard deviation from maximum value is determined as "very high" 8 . The next group forms the "high" and the index values for this group are between one standard deviation and 0.2 standard deviation. The "medium" group lies between one and two standard deviations interval. The "low" development group of countries are determined as such their index values are between two and three standard deviations. Finally, the "very low" group is between three standard deviations and the minimum index value in the sample. Countries are ranked according to the development index level in these five categories. Table 4 displays the method and the cut-off points of the development level of the countries for the "net primary enrolment ratio" indicator as an example. Same method was applied for all the indicators, targets and goals of MDGs.
[ Table 4 here]
General MDGs Index is calculated by taking the weighted average of the 8 goal level subindices. Table 5 presents some of the key statistics used in the calculation of the weights and finally in the last column the weight of every MDG in the calculation of General MDGs Index.
Therefore, the final MDGs Index is obtained as a weighted average where the weights are inversely related to the standard deviation of the respective MDGs index. A goal or indicator with a small variability or standard deviation then gets a larger weight within the sub-indexes or similarly within general index.
[ Table 5 here]
Measuring MDGs Success (Performance) Level of the Countries
Our data set covers years from 1990 to 2015. What had unfolded between 1990 and 2015 can be one of the important and most significant remaking of the structure of the development of countries since MDGs came to the world agenda. In this section, we perform an exercise as such the level of success or the performance of the countries on achieving the MDGs becomes the question of interest. Therefore, different from the previous section where the general MDGs Index had produced the formula that came to be used for comparing countries, the performance level measurement of a country acknowledges us with a comparison along the same country over years. Hence, the analysis provides a solution to the monitoring of the progress in the MDGs for a particular county. This, we find important. Every country has a unique structure.
Although it operates generally as one economy with a central government, as far as the multidimensional development goals are considered it is actually owned by many separate stakeholders and decision makers. Therefore, progress in different dimensions can be the compromise reached to carry out a much bigger agenda and hence achievements can be quite different along different dimensions. The performance level of countries is therefore measured by comparing the values of the related indicators, targets and goals between the base year (1990) and the target year (2015).
As the maximum rate is defined naturally as 100%, countries' success level is measured according to the projected levels in 2015 with the following formula:
Similar to the calculation for the index levels, we developed five discrete scales ranging from unsuccessful to very successful (1-very successful, 2-successful, 3-partially successful, 4-partially unsuccessful and 5-unsuccessful). As the maximum success is defined as 100%, the success level of the country having at least 0.2 standard deviation below of maximum value is determined as "very successful" 9 . The method for constructing the other intervals for the 9 We applied different crtiteria at this stage for deciding the cut-off points for each interval that leads to the grouping from very successful to unsuccessful. The one presented in the paper mimics the development rankings by UN and at this highest level of aggregation are targeted to be consistent across the two metrics developed in the paper. Given the 44 indicators used, rankings in the sub-indexes can be quite different for countries under consideration from the main index and this we find important for better understanding the country progress. successful, partially successful, partially unsuccessful and unsuccessful applies the same decision rules regarding the respective standard deviations as for the general index case.
Countries are then placed according to their success levels within these discrete outcomes. Table 6 displays the method and the cut-off points of this method again using the "net primary enrolment ratio" as an example.
With this later comparison, countries achieving their goals or performing better than the announced targets are evaluated as "very successful". This method has been also applied for all indicators, targets and goals of MDG and success/performance level of the countries are calculated separately for all.
[ Table 6 here] MDG General Performance/Success level is calculated by taking the weighted average of the 8 goal level success measures. Table 7 describes the key statistics used in the calculation and final weights of every MDGs in the general success level of the countries. As before, final MDGs success level is measured by the weighted average method by taking into consideration the standard deviation of each MDGs.
[ Table 7 here] Turkey, another relatively big emerging economy having an index value of 0.8419 finds its place in the "medium" development level and it is ranked 97th among 187 countries.
COUNTRY COMPARISIONS
Development Levels of the Countries
[ Table 8 Chad at the bottom of the list. The same result can be seen from the development levels of these countries in the fourth column in Table 8 in which these countries located in Africa have "very low" development levels. Rest of the columns in the table present the rankings of the countries with respect to the eight goal level indices. There is more variation across the rankings at the goal level and some interesting patterns emerge. Indonesia for instance although classified as "medium" in the general development level, finds a place in the "high" category for the MDG 2 related to education. Similarly, Turkey is in the "medium" group in the overall level, yet grouped as "very high" regarding education and "high" regarding child and maternal health.
Certainly none of the development indices of the world's major institutions neither ours would ever achieve to summarize all the dimensions of development with a single index, therefore there remains much valuable information along the sub-index categories. This, particularly makes our index valuable as such we expect that the disparity of these sub-indexes could trigger a better understanding of the evolution of the development process as well as country specific contingencies.
We further present in Figure 3 and Figure 4 that there are significant differences among the [ Figure 3 here]
From the 187 countries sin our sample we calculated the average value of World MDGs index.
In our method, the corresponding number is 0.8076 and the development level is "medium". To [ Figure 4 here] index value of 0.8419 which corresponds to the "partially successful" performance level.
Success and Performance Levels of the Countries
Furthermore, Turkey is ranked 88th among 187 countries. The strong positive association between success levels (performance) and per capita income of countries is not as clear as the case between their development levels and their per capita income. Results vary depending on the countries considered. Still, however high income OECD countries are the most successful, and low income countries are in the least successful group.
[ Table 9 here] Success rates are higher in the European Union, Europe and Central Asia, where per capita incomes are also higher. Similar to the development levels, South Asia and Sub-Saharan Africa regions with relatively lower per capita income have lower General MDGs success level than other regions. Based on the success ranking, Chad with a 59.70% success level is on the bottom of the list. Central African Republic, Ivory Coast, Nigeria and Sierra Leone comes after Chad respectively. According to our results, the aforementioned countries located in Africa have the "unsuccessful" performance level ( Figure 5 ). Similar to Table 8 , rest of the columns in Table 9 Sustainable Development present the rankings of the countries with respect to the eight goal level achievements. We can immediately see that there is a lot of variation across the rankings at the goal level within a given general success level.
[ Figure 5 here]
As shown in Figure 5 and Figure 6 , there are significant differences between the regions and income groups. However, contrasted with Figure 2 and Figure 4 , these differences are somewhat less subtle. For instance, success levels of some of the goals in Sub-Saharan Africa region are comparable to others regions. Moreover, in Figure 6 , we can observe better outcomes for upper-middle income countries than high income OECD and high income non-OECD countries.
[ Figure 6 here]
World MDGs average success rate is calculated as %76.17 and its performance level is determined as "partially successful" with our method. Based on the World Bank income classifications, low-income countries' MDG average success rate is calculated as 72.93 and the corresponding performance level is assigned as "partially unsuccessful". Middle income Countries' MDG average success rate is obtained as 77.52 and their performance level with our method is assigned as "partially successful". Finally, MDG average success rate of high income countries are calculated as 83.68, while their performance level is considered as "successful" (Figure 6 ).
Comparing the Results of the Development (Index) and Success (Performance) Levels of the Countries
A matrix is created to compare the results of the development (index) and success (performance) levels of the countries. While MDG development (index) and success (performance) level index for some countries have similar results, some countries are subject to significant deviations. Only 7 countries (Germany, Australia, France, Sweden, Switzerland, Luxembourg and Norway) have "very high" development levels, while, at the same time, they have "very successful" performance levels on achieving MDGs. The matrix cell represented by "medium" development level and "partially successful" performance level in our method, has the largest number of countries.
There are 40 countries in this cell including the big emerging countries such as Turkey and Indonesia.
[ Figure 7 here]
EXTENSIONS
Extended MDGs Index
A goal or index with a small variability or in other words with a small standard deviation gets a larger weight within the sub-indexes or similarly within the general index. MDG index does not include the per capita income, which is obviously considered as an important ingredient of countries' development levels. To address this deficiency, an extended MDGs index is created by using the weighted average of the income index (which we refer also as a monetary indicator) and our MDG Index (consisting of non-monetary indicators already developed in the previous sections).
[ Figure 8 here] On the other hand, as shown in (MDGs) is considered, the gap between these countries has gradually decreased. In other words, the convergence of poor countries to developed countries in terms of non-monetary indicators has been relatively more successful than for the monetary indicator.
[ Table 10 here]
SDGs of 2030 and Lessons Learned from MDGs of 2015
Following ). This SDG framework already has started to be the global standard to measure development and success level of the countries with respect to sustainable development.
[ Table 11 here]
We believe that there are certain lessons to be learned from MDGs both conceptually and in terms of measurement issues that can proved to be useful for SDGs. In terms of the later, analyses and methods (starting with collecting raw data, processing the data, calculations and evaluation of the results) created for MDGs may be benefited for measuring development level and the performance of the countries on achieving the SDG targets. In this respect our method in this paper can be a useful input to the process. MDGs in this paper, and has a potential to be a policy assessment tool of country development.
[ Figure 9 here]
CONCLUSION AND POLICY RECOMENDATIONS
International funding organizations, with different missions, scope and priorities and specialization in different aspects of development, should complete each other in coordination and harmonization of their activities by taking into account the priorities of the beneficiary countries. International organizations, taking into account their comparative advantages, should implement necessary policies to achieve today's and future's development goals. If they work together, they can use funds more economically, efficiently and effectively on achieving MDGs, SDGs and other desired development results.
Standard, understandable and measurable development goals should be in the best interest of every stakeholder in the process and especially should be considered as country/region performance indicators by the international funding organizations, which often provide the necessary funds for the projects and programs on achieving targets for both global and countrylevel issues. In addition, beneficiary countries (in fact all countries) should adopt these indicators for the same purpose to increase transparency and also better monitor their progress in achieving sustainable development.
There are still open issues of MDGs which can prove useful in understanding SDGs. These 
